Objectives: To obtain information regarding the actual methods used for nutri tional assessment at institutions and schools in order to establish a nutritional assessment method for individuals with disabilities. Methods: Questionnaires were sent to 1,080 selected institutions and schools for individuals with intellectual disabilities (ID) and/or motor disabilities (MD). The response rate was 76.5%. Results: The implementation rates for height and weight measurements were generally very high at both institutions and schools for individuals with ID and/or MD (8 5.5-100%), but those for other items were very low and varied among different disability types. The implementation rate for BMI was 17.9 71.9%, demonstrating that BMI was not widely used among institutions and schools for individuals with ID and/or MD. As for the methods for calculating percent body fat, a high percentage of institutions and schools for individuals with ID and/or MD indicated the use of bioelectrical impedance analysis for most disability types (60-77.9%).
Many studies have been conducted on the nutrition required by people without disabilities to lead healthy lives (1). However, little is known about the nutritional requirements of individuals with intellectual disabilities (ID) and/or motor disabilities (MD) to lead healthy lives (2, 3) . Most of the meals served at institutions or schools for individuals with ID and/or MD are prepared based on a recommended dietary allowance (RDA) (1), which provides the qualitative and quantitative basis for the necessary amount of nutrition required. However, the RDA is calculated based on the metabolic data of people without disabilities of any type. Although the physical condition of individuals with ID and/or MD is different from that of their healthy counterparts, no RDA has been established on the data from those with ID and/or MD. Furthermore, the nutritional assessment methods used for healthy individuals are not necessar ily equally reliable when used on individuals with ID and/or MD, whose physical condition is different (2, 3) . Nevertheless, in reality, dietitians make decisions regarding the nutritional supply for such individuals based on the RDA, without much consideration for their actual needs. In addition, nutritional assessment, which is required for the establishment of an appropri ate diet, is neither conducted in a uniform fashion nor is Japan" (4) and "The Report of a 'Survey about Schools for Individuals with ID and/or MD in Japan" (5) was used to select institutions and schools for this study. In January of 1998, questionnaires were sent by mail to selected institutions and schools to identify the manner in which nutritional assessment was implemented (Fig.  1) . The questionnaire was completed by the dietitians working for these institutions and schools. The questionnaire included the following items: anthropometric measurement, blood and biochemical examination, purposes and methods of measuring energy intake and expenditure, whether nutrition edu cation was provided for the patient's/student's parents, and degree of the respondent's interest toward this sur vey. Thirty-five items for the questionnaire were selected from literature on the nutritional assessment of healthy 
ANALYSIS
The percentage of institutions and schools for ID and! or MD resident/students that implement anthropomet ric measurements were identified by disability type. The result shows the frequency of measurement and the percentage of institutions or schools that implement the measurement (%), with a 95% confidence interval.
RESULTS
A total of 826 responses were obtained (the response rate: 76.5%). After excluding 4 institutions that did not give eligible responses, a total of 822 institutions and schools were included in the study ( 1. Implementation rates of anthropometric measurements Height and weight were most frequently measured both at the institutes and at schools (Fig. 1) . The items that were most seldom measured were mid-upper arm circumference (0-2.0%), and the calculation of mid upper arm muscle area (0%). 2. Height measurement Implementation rate. Height was measured more fre quently in institutions for mental retardation (97.8%) than in severe MD and ID (85.5%) ( Table 1 ). In con trast, almost all of the schools measured height.
I mplemennanon frequency. As for nelgnt measure ment at institutions for ID and/or MD, 2 6.1 % indicated a frequency of 12 times a year for mentally retarded individuals (Table 2) . Similarly, 45.5% indicated a fre quency of twice a year for individuals with MD, and 67.9% indicated a frequency of once a year for severe MD and ID. Therefore, implementation frequencies for MD, severe MD, or for ID were lower when compared to those for ID. As for height measurement at schools for ID and/or MD, the largest percentage of schools indi cated a frequency of three times a year for individuals with mental retardation (67.0%), individuals with physical handicaps (67.9%), and invalids (38.3%).
Methods for height measurement. A very high per centage of institutions for ID and/or MD (9 7.4%) and schools for ID and/or MD (9 7.4%) used a height mea suring scale (Table 3) . On the other hand, while 89.4% of schools for ID and/or MD used a height measuring scale for invalids, only 14.5% of them used a height measuring scale for severe MD and ID, which implies 3. Weight measurement Implementation rate. The percentage of institutions for ID and/or MD that measured weight was the highest for severe MD and ID (100%), followed by 99.6% for those with ID and 94% for those with MD (Table 1) . On the other hand, the percentage of schools for ID and/or MD that measured weight was the highest for invalids (100%), followed by 99.7% for individuals with ID and 98.2% for those with MD.
Implementation frequency. Table 4 shows that the largest percentage of institutions for ID and/or MD indi cated a frequency of 12 times a year for ID (81.4%), MD (89.4%), and for severe MD and ID (88.7%). On the other hand, the largest percentage of schools for ID and/or MD indicated a frequency of 11 times a year for ID (59%) and for MD (50.9%). In addition, the largest percentage of schools for ID and/or MD indicated a fre quency of three times a year for invalids (29.8%).
Main methods for calculating standard body weight
Implementation rate. The percentage of institutions for ID and/or MD that calculated standard body weight was the highest for ID (74.2%), followed by 56.3% for MD and 55.2% for severe MD and ID. As for schools for ID and/or MD, the percentage of schools that calculated standard body weight was 72.2% for ID, followed by 59.1% for MD and 46.7% for invalids.
Methods for calculating standard body weight. Table 5 shows that the percentage of institutions for ID and/or MD that used BMI (weight (kg)/height (m)2) was the highest for severe MD and ID (71.9%), followed by indi viduals with ID (44.3%). The percentage of institutions for ID and/or MD that used the Katsura/Broca method was the highest for ID (31.7%). On the other hand, the percentage of schools for ID and/or MD that used the Katsura/Broca method was the highest for invalids (23.8%). The percentage of schools for ID and/or MD that used the Rohrer index was the highest for MD (21.5%), followed by 21.2% for ID. No institution for ID and/or MD used the Rohrer index for individuals with severe MD and ID. The percentage of schools for ID and/ or MD that used BMI with the Rohrer index was 9.2% for MD, followed by 4.8% for invalids and 3.1% for ID. No institutions for ID and/or MD used BMI with the Rohrer index.
The percentage of schools for ID and/or MD that used the standard weight by age and height (Table 5 ) was the highest for invalids (14.3%). However, no institution for ID and/or MD used this method for individuals with MD and those with severe MD and ID. Old methods such as Minowa's method or Hibi's method were used at 1 % of the institutions for ID and/or MD. 5. Calculation of percent body fat Implementation rate. The percentage of institutions for ID and/or MD that calculated percent body fat was the highest for ID (18.2%), followed by 8.2% for severe MD and ID and 6.1% for those with MD (Table 1 ). The percentage of schools for ID and/or MD that calculated percent body fat was the highest for ID (42.3%), fol lowed by 21.3% for invalids and 10.9% for those with MD.
Methods for calculating percent body fat. Table 6 shows that the percentage of institutions for ID and/or MD that measured skinfold thickness (7, 8) was the highest for MD (66.7%), followed by 40.0% for severe motor and intellectual disabilities. The percentage of institutions for ID and/or MD that used bioelectrical impedance analysis (BIA) (10) was high for ID and for severe MD and ID. On the other hand, the percentage of schools for ID and/or MD that used BIA was the highest for ID (77.9%), followed by those with MD (75%). Near infrared interactance analysis (11) was implemented only on those with ID by merely 3.1% of the schools for ID and/or MD.
DISCUSSION
Neither standard nutritional assessment methods nor reference values for anthropometric measurements that are specifically designed for individuals with ID and/or MD exist. Many researchers have argued against using the height and weight of healthy individuals of appropriate ages as reference values for the measure ment of individuals with ID and/or MD (12) (13) (14) (15) (16) . Some reports that the lengths of the upper or lower limb, or skinfold thicknesses are more appropriate for the mea surement of individuals with ID and/or MD (15, 16) . This study showed that the implementation rates for height and weight measurements were generally very high at both institutions and schools, but those for nutritional assessment were very low and varied among different disability types. BMI is the most popular method to calculate the standard body weight of healthy people. However, in this study, the implementation rate of calculating BMI was merely 17.9-71.9%, and BMI was not widely used among institutions for ID and/or MD and schools for ID and/or MD. In addition, the Rohrer index and standard weight by age and height (Table 5) were more com monly used than BMI at schools for ID and/or MD. The reason BMI was not commonly used among the sur veyed schools can be attributed to the fact that the stu dents at the surveyed schools were all under 18 years old. Because BMI is used in order to judge the obesity status of adults, it is not suitable for children. Cole et al. (17) reported that BMI is the most appropriate method for judging the obesity status of infants and adolescents, 
